changes in equatorial electric fields and the interplanetary magnetic field (iMF). The east-west component of the IMF appears to be unimportant, but the north-south •ponent has some effect; rapid versaIs from south to north are sometimes correlated with reversals of the equatorial east-west electric field during both dayt•e and nighttime. This is not always true, however, the IMF may reverse without any apparent effect at the equator. Furthermore, large equatorial-field perturbati• are sometimes observed When the IMF Bz is large and s•thward but not vary'mg drastically. In this latter • the eq•-torial perturbations start nearly simultaneoUsly with 'the onset of auroral substorms, while • the previo us case they usually correlate with the onset of the substorm recovery phi.
INTRODUCTION
During magnetically disturbed periods, significant perturbations occur at equatorial as well as higher latitudes. Possible correlations between the equatorial magnetic field variations and those at middle and high latitudes have been investigated by Onwumechili and Ogbuehi [1962] , Nishida [1968, 1971] , Onwumechili et al. [1973] , and others. The equatorial magnetic effects are due partly to magnetospheric ring currents and partly to changes in the equatorial electric fields associated with perturbations in the worldwide E region current system. With radar measurements the latter can be monitored directly and separated from •g current effects [e.g., Cohen and Bowles, 1963; Farley and Balsley, 1973; Fejer et al., 1976; Carter et al., 1976] . The east-west electric field which drives the equatorial electrojet current is also responsible for the F region vertical drift, which can be measured accurately with the large 50 MHz radar at the Jicamarca Radar Observatory in Peru [ Woodman and Hagfors, 1969] .
The magnetospheric phenomena which directly affect the ionosphere at high latitudes are ultimately driven by the solar wind, some aspects of which can be monitored by observing the interplanetary magnetic field (IMF). The relationship between the IMF and high latitude geomagnetic phenomena has received considerable attention in recent years [e.g., .4rnoldy, 1971; Burch, 1974; Nishida, 1975; Mishin, 1977 Table 1 A possible explanation for many of these observations has been proposed by Kelley et al. [1979] , who discuss the penetration into the ionosphere of perturbations in the magnetospheric electric field associated with convection. Polarization charges in the inner magnetosphere [Vasyliunas, 1972; Wolf, 1975] tend to shield the low latitude ionosphere from this field, but the time constant for the build up of these charges may be long (•several hours). The idea, then, is that changes in B• will result in low latitude effects only insofar as the changes alter the magnetospheric convection electric fields and these alterations are too rapid to be balanced by shielding changes. On the other hand, very short lived changes in B• (•<1 hour) presumably will not cause major changes in the convection. Hence the correlation seems to be best on a time scale of a few hours (although we have not made a quantitative study of this point). This model has some similarity to the ideas of Rastogi and Patel [1975] but is significantly different in that the behavior of the shielding charges play a major role. Blanc [1978] discussed the extension of magnetospheric convection toward low latitudes, during a period of large (5 ¾ or more) southward B•, using mid-latitude F region drift measurements over San Santin. The ionospheric drifts in this case were closely related in intensity to the negative excursions of d(Dst)/dt. This relationship between the ring current and the anomalous electric field perturbations also holds for the equatorial case, as is discussed in detail in a companion paper .
CONCLUSIONS
The relationship between the equatorial east-west electric field and the north-south component of the IMF is complex.
Pronounced reversals of the IMF to northward are sometimes coincident with equatorial field reversals and the onset of auroral substorm recovery, but sometimes not. Such a reversal of the IMF may produce no perceptible change in the equatorial electric field. Furthermore, during magnetically disturbed periods, anomalous equatorial drift reversals are sometimes observed when the IMF is steady and southward, in which case the reversals are usually coincident with the onset of an auroral substorm. In other words, the equatorial effects are not directly related to the IMF, but rather are the result of changes in magnetospheric convection and high latitude substorm phenomena which may (or may not) be triggered by changes in the IMF.
The average value of the equatorial east-west electric field is affected only slightly by the north-south component of the IMF and not at all by the east-west component.
